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February 1983.

CRITICAL EVALUATION:

Cobalt sulfite crystallizes from aqueous solutions in the form of several hydrates., The
formation of the various hydrates depends on temperature, composition of the solution,
especially the amount of sulfurous acid, and preparation technique. Furthermore numerous
sulfite complexes of tervalent cobalt are known. The existence of the following cobalt
sulfite hydrates has been established: CoS05.6H,0 (1,2) [60936-55-2], Co0S04.3H,0
(o.-th.) (1,3,4) [20911-44~8]}, Co0S04.3H,0 (mon.) (1,3) [20911-44-8], CoSO3.5/2H,0 (1,3,4)
[20911~-45-9] and CoSO3.2H20 (1,4) [65410-84~61. The solubility of these hydrates has
not yet been thoroughly investigated. Several authors report that cobalt sulfite 1is
nearly insoluble in water (5,6), insoluble in alcohol (6,7), readily soluble in sulfurous
acid (5-7) and in other acids, with decomposition. The solid phases studied in the
older literature were CoSO3.6H20 (5-7) and probably CoSO3.3H20 (o.-rh.) (6,7).

Numerical data on the solubility of cobalt sulfite were given by Margulis et al. (8), who
report that the solubility of CoSO4.3H,0 (modification not given, but probably the o.-rh.
form) in water increases from 0.209 mass % of CoSO3 (m(CoSO3) = 0.0151 mol kg_l) at 293 K
to 0.316 mass % (0.0228 mol kg'l) at 363 K. Preliminary studies in our laboratory
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showed a solubility of about 1073 mol dm™3 at ambient temperature, A tentative value

cannot be given,
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Cobalt(II)sulfite; CoSO3; [32702-66-2] Margulis, E.V.; Rodin, I.V.;
Gubieva, D.N.
2. Water; Hy0; [7732-18-5]
Zh. Neorg. Khim. 1981, 26, 2267-9; Russ.
J. Inorg. Chem. (Eng. Transl.) 1981, 26,
1220-1.
VARIABLES : PREPARED BY:
Four temperatures: 293 - 353 K H.D. Lutz

EXPERIMENTAL VALUES:

The authors report the solubility
and 90°C.

a 2+

From concentration of Co
b Calculated by the compiler.

€ From the 5032_ concentration.

of Co0S04.3H,0 [20911-44-8] in pure water at 20, 50, 70,

t/°C CoS042 m(CoS04)8 P
mass % mol kg'1
20 0.217 0.01565
50 0.248 0.01789
70 0.297 0.02143
90 0.326 0.02353

CoS04° m(CoS04)P+¢
mass % mol kg"1
0.209 0.01507
0.316 0.02281

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

The solubility of cobalt sulfite was
determined from the concentration of Co
the saturated solution, and 13 some
experiments also from the S0,%~
concentration. Cobalt sulfite was
dissolved 1n deoxygenated distilled water
(solid/liquid ratio 1:4) in closed flasks
placed in a water thermostat, with
mechanical stirring. Saturation was
assumed when cc02+ stopped increasing with
time. In all cases, 3 hr was sufficient
for equilibrium. Cobalt was determined
colorimetrically, sulfite 1odometrically.
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SOURCE AND PURITY OF MATRRIALS:

Cobalt sulfite was synthesized by
precipitation from a concentrated solution
of the sulfite by adding NaySO4 (105Z of
the stoichiometric quantity) at room
temperature with mechanical stirring.

The sulfite precipitate was washed with
distilled water which had been
deoxygenated by boiling, to avoad
oxidation of the sulfite.

LSTIMATED ERROR:

Temperature: *0.5 K (authors).
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